Journal of Control, Automation and Systems Engineering, Vol 4, No. 4, August, 1998 413

BASH 288 Solx HalS
ol 88t Zolst A5Z2 2HSH 0TI M

Design of Robust Reduced-Order Model Predictive Control
using Singular Value Decomposition of Pulse Response Circulant Matrix

daE 287 o3&

(Sang Hoon Kim, Hye Jin Moon and Kwang Soon Lee)

Abstract : A novel order-reduction technique for model predictive control(MPC) is proposed based on the
singular value decomposition(SVD) of a pulse response circulant matrix(PRCM) of a concerned system. It is
first investigated that the PRCM (in the limit) contains a complete information of the frequency response of a
system and its SVD decomposes the information into the respective principal directions at each frequency. This
enables us to isolate the significant modes of the system and to devise the proposed order-reduction technique.
Though the primary purpose of the proposed technique is to diminish the reguired computation in MPC, the
clear frequency decomposition of the SVD of the PRCM also enables us to improve the robustness through
selective  excitation of frequency modes. Performance of the proposed technique is illustrated through two

numerical examples.
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